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from the neutral axis as possible. This principle has been adopted in engineering 
practice by employing the I, T and channel sections in beams subjected to bending 
loads. 

Although the bending stress formula given by Eq. (3.1) does not take into 
account the effect of shearing forces, which nearly always accompany the customary 
beam loading, it is sufficient to calculate the maximum fiber stress, because the 
transverse shearing stress is zero at the extreme beam fibers. Conversely also, 
the maximum shearing stress is found where the bending stress is essentially zero. 
The practice also indicates that the relatively long beams, designed on the basis 
of bending stresses alone, are sufficiently strong at all points along the span where 
other loading conditions might exist. 

When the plane of loading does not coincide with one of the axes of symmetry 
of the beam cross section, we can resort to the method of superposition utilizing 
the relevant components of loading. Such components are expressed as a function 
of the angle measured between the plane of loading and the plane of symmetry. 
In dealing with unsymmetrical cross sections for which the location of the neutral 
axis can be established, the point of the maximum stress is the point in the cross 
section characterized by the greatest distance from the neutral axis. 

It was noted in connection with the calculation of the section moduli in the 
preceding section that the allowable stresses for a particular material could be dif¬ 
ferent for the tensile and compressive loading. A typical example here is concrete, 
which is quite strong in compression but rather weak in tension. The “no tension” 
theory has been used rather generally in structural design which resulted in the 
development of reinforced concrete beams. The assumptions included perfect ad¬ 
hesion between the steel and the concrete, with all the tensile stress carried by the 
reinforcement. 
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Width of cross section, in. (mm) 

Distances to extreme fibers, in. (mm) 

Depth of cross section, in. (mm) 

Moment of inertia of cross section, in. 4 (mm 4 ) 
Bending moment, lb-in. (N-mm) 

Bending stress, psi (N/mm 2 ) 

Arbitrary distance from neutral axis, in. (mm) 
Section modulus, in. 3 (mm 3 ) 

Minimum section modulus, in. 3 (mm 3 ) 
Maximum section modulus, in. 3 (mm 3 ) 



